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I. INTRODUCTION
Much public spending is carried out with redistributive goals in mind. Public provision of goods and services is commonly perceived as uniform and egalitarian and has often been defended as such on normative grounds. In fact, universal public provision has been viewed as the main vehicle for achieving equity goals in the economy, see Tawney (1952) for an influential articulation of this position, and most economic models treat such public programs; as supplying a uniform level of services see, for example, Meltzer and Richard (1981) , in the context of income transfers, Epple and Romano (1996) in the health context, and-closer to this paper's focus, Doepke and de la Croix (2004a, 2004b) -in the context of public education.
The effectiveness of many of these programs in achieving redistributive goals through uniform provision, however, remains questionable. At the policymaking level, there has been growing awareness of their potential failure, especially in countries with weak institutionsdue to political capture, bureaucratic inefficiencies, etc. 2 Consequently, the actual incidence of public spending is often skewed in favor of more influential population groups. In an important work, Le Grand (1982) documents this in many areas of public intervention in the United Kingdom, such as education, health, housing, and transportation, arguing that the middle class and the rich are its primary beneficiaries.
Pro-rich biases in the incidence of public spending can be even more significant in developing countries. Consider public spending on education, an example used throughout the paper. Children from poor households have much less access to schooling at progressively higher levels than children from richer families, and their attrition rates increase with the grade (see World Bank Development Report (2004) especially chapters 2 and 7). Birdsall (1997) , for example, notes that spending on primary education in developing countries is small relative to spending on tertiary education-whose main beneficiaries are the rich; the problem is especially acute in Latin America and Africa, where income inequality in general is notoriously high.
3 Likewise, schools' geographic location may have distributional consequences depending on the relative concentration of income groups in a particular area. Consequently, the distribution of public spending on education in the population is far from equal. For some countries, the incidence of public spending that accrues to the top quintile is three to four times larger than that received by the bottom quintile (World Bank 2001 ).
Moreover, the unequal incidence bias is negatively correlated with the strength of governance in a country. Figure 1 is a striking illustration of the bivariate relationship between the two. In a cross section of 36 developing countries, the share of public education spending accruing to the wealthiest quintile relative to the poorest is negatively associated with an indicator of governance (see Section IV and the appendix for details on the data) . In the figure, Malaysia (MYS) is the country with one of the lowest bias in public education spending; it also has the best quality of governance. Mozambique (MOZ) has a very high pro-rich bias in education spending, and also fairs very poorly in the enforcement of rule of law. This paper's objective is to study the incidence bias of public education and its implications. To this end, we construct a simple dynamic model of public education spending designed to achieve egalitarian objectives. This spending, however, is subject to appropriation through rent seeking. Richer individuals, being less credit constrained, can spend more on rent seeking and, therefore, have an advantage in appropriating a larger share of public spending.
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Their ability to do so depends, in turn, on the prevailing governance quality: where quality of governance is higher, there is less room for such appropriation.
The theoretical framework implies that weak governance results in a higher level of rent seeking and a skewed incidence of public spending towards the rich. This, in turn, has dynamic implications in adversely affecting future income distribution and intertemporal mobility as well as impeding economic growth. Comparison with the private education system reveals that the support for public education also hinges on good governance.
One of the model's implications, the effect of governance quality on the incidence bias, is then empirically tested using a recently compiled cross country data set. The results are consistent with the model's prediction. Even after controlling for an economy's level of development and additional characteristics, measures of governance quality have a moderating effect on the incidence of pro-rich bias in public education spending. Moreover, this relationship is robust across various measures of governance quality and incidence bias. This paper is related to recent studies that examine the growth and inequality effects of public education and its political sustainability, as in, for example, Gradstein and Justman (1997) , Doepke and de la Croix (2004a) , among others. Empirically, these issues have been emphasized in, for example, Barro (1991) and Gylfason and Zoega (2003) . It differs from all this work, however, by examining the implications of differential access to public funds. 5 As argued above, this assumption seems to be more realistic than the standard assumption of uniform access to public education. This paper is related to Bertocchi and Spagat (2004) who similarly pay attention to the lack of uniformity of public education albeit addressing a different aspect, namely, the joint evolution of comprehensive and vocational schooling; to Su (2004) who considers the allocation of public education funds across education levels, access to which differs by income; and to Doepke and de la Croix (2004b) where some households opt out of the public education system. The emphasis on rent seeking over public education funds and governance quality as its moderating factor differentiates our approach from the above mechanisms.
Also related is the literature on targeting, particularly its more recent ramifications that adopt apolitical economy perspective to understand the sources of the leakage of public funds to rich beneficiaries, see for example, Gelbach and Pritchett (2002) and Ravallion (1999) . In these models, leakages occur to ensure political support for public programs by the rich, whereas here it is the direct consequence of rent seeking. The more important difference, however, is that our framework enables examination of the role of governance factors, which empirically are shown, to be a significant factor in shaping the distribution of public spending.
The rest of the paper is organized as follows. The model's presentation, in the next section, is followed by the equilibrium analysis and comparison with a private education system in Section III. Empirical implications are then studied in Section IV, and Section V concludes with brief remarks.
II. BASIC FRAMEWORK
Consider an economy populated by an infinite number of successive generations of households, indexed i, whose measure in each period is normalized to one operating over an infinite horizon. Each household consists of a parent and a child. The initial amount of household income is y i0 , and income in period t is y it . In each period, the households invest part of their income in the public provision of an investment good. This good can have the interpretation of physical infrastructure (a public good) or human capital investment through education (a publicly provided private good). For concreteness, we will stick with the latter interpretation and confine our attention to issues associated with public education finance and its distribution as the means to build human capital. This is mainly because of the belief expressed in recent growth theories that human capital is an important determinant of economic growth (see Barro (1991) , Gylfason and Zoega (2003) , Mankiw et al. (1992) ).
Thus, public spending on education is assumed to be financed by a proportional income tax, whose rate is denoted T; the disposable income is then y it (1-T). Assuming a balanced budget in each period, the aggregate (or, what is equivalently, the average) amount of spending on public education is TY t . We treat this tax as exogenous, showing below that all individuals will support the same tax rate in each period.
The disposable income is allocated between family consumption, c it , and individual investment made in an attempt to ensure a larger share of educational resources for one's offspring, x it+1 . As will be seen below, this investment does not have any productive value; rather, it just affects the distribution of educational resources across the households. It can be interpreted, therefore, as rent seeking.
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Normalizing all prices to one, the budget constraint then is
(1)
The shares of educational resources accruing to a household are then determined based on the individual efforts:
where Q t , 0 < Q t < 1, is interpreted as the quality of governance in the economy.
7 When Q t = 1, all households have an equal access to educational resources. This corresponds to the situation where the existing institutional and political arrangements preclude rent seeking with the resulting differential access to public education. In contrast, when Q t = 0, governance quality is low, and the access to public education depends to a large degree on households' rent seeking efforts to gain this access. We regard this parameter as exogenously given, but consider its endogenous determination in the appendix. The specification in (2) is an extension for an infinite population of the Tullock-contest rent seeking function, see Nitzan, 1994 , for a survey and other applications. An individual's production input is then s it+1 TY t .
8 Thus, the intention of uniformity of public spending on education notwithstanding, households may be able to appropriate public funds to various degrees. Indeed, the assumption that credit markets are imperfect, embodied in equation (1), effectively will imply that richer households possess an advantage -whose extent will be assumed to be politically determined -in appropriating a larger portion of public educational resources than poor households do.
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The children differ in their production capabilities to make use of their educational endowment. These differences may have to do with innate abilities, access to technological knowledge, social and family background or differences in previously acquired skills. We let A it denote the production capability of individual i. Assuming a variation of the CobbDouglas technology, the amount of next-period income generated by household i is
A person's production capability depends on the level of technology to which everyone has access, A , and on individual ability, a it :
where the parameter γ, 0 < γ < 1, represents the relative importance of individual ability.
The generated income is bequeathed to the child. Preferences are assumed to be identical across individuals. In particular, all parents are assumed to derive utility from household consumption as well as from a child's anticipated income. This "warm glow" bequest motive is simple enough to allow a closed form analysis of the economy's intertemporal evolution. Assuming for simplicity logarithmic preferences and ignoring discounting, the households will be interested in maximizing the expected utility:
Introducing discounting does not change any of the model's substantive conclusions. In contrast, as will become clearer later, the logarithmic specification in conjunction with the assumed production technology implies a lack of complementarity between personal traits and individual inputs. While these assumptions are made to simplify the dynamic analysis, 9 Note that the assumption that private spending incurred to gain access to educational resources is all rent seeking is extreme. Admission to public institutions of learning (schools, colleges, universities, etc.), as well as allocation of scholarships, are frequently determined by aptitude tests, which do have social value. Yet, even this aspect of the allocation of educational resources may entail rent seeking to the extent that these tests are imprecise and preparation for them improves performance. 10 The level of technology is assumed constant over time primarily for notational brevity; as long as it is exogenous, this is immaterial for the results.
they still allow for an interesting interaction between personal characteristics on the one hand and individual and collective decisions on the other hand.
The allocation decisions in the economy are made in each period by the parents, and the equilibrium consists of a sequence of such mutually consistent decisions.
III. ANALYSIS A. Equilibrium Allocations
We begin the analysis with the individual allocation decisions. Maximization of the utility function (5) subject to (1)- (4) yields:
, and
so that, in particular, individual rent seeking efforts decrease with the level of governance quality Q t .
Substituting the above values into (3), while using (4), and then into (5) respectively we obtain:
From (7), there are two sources of income differences in the next generation. One is the exogenous differences in individual abilities, and the other is current income differences; moreover, the elasticity of the next-period inequality with respect to the current one is an increasing function of the governance quality. Also note that differentiation of the indirect utility function in (8) with respect to the tax rate implies that all individuals in all periods unanimously agree on their preferred tax rate, T = α/(1+α).
For the purposes of explicit characterization of economy's dynamic evolution, we suppose that ln (y i0 ) is distributed normally with mean µ 0 and variance σ 0 2 , and that in each period abilities are lognormally distributed in the population, with the parameters, say, 0 and 1; we assume that they are not correlated. This will imply that abilities are not correlated with incomes in each period and intertemporally. Equation (4) implies then that in subsequent periods, ln(A it ) is also normally distributed, with the parameters ln(A) and γ 2 , and equation (7) implies that ln(y it ) is normally distributed as well; we let µ t and σ t 2 respectively denote its mean and the variance respectively.
Taking logarithms of the shares in (6) we then obtain:
and, in particular, it follows that ln(s it+1 ) has the variance of
This variance can be perceived as a measure of pro-rich incidence bias, and it is clear that the incidence bias decreases with the strength of governance and increases with income inequality thus leading to Proposition 1. Stronger governance and lower level of current income inequality imply a smaller incidence bias.
An indirect support for the relationship between inequality and incidence bias is lent by a recent paper by Hwang (2004) , where is it found that the share of education resources spent on tertiary schooling is positively related to asset inequality. The indicated relationship between governance and incidence bias will be explicitly tested below.
B. Dynamic Evolution
Substituting (4) and the tax rate into (7) and taking the logarithms we obtain:
It follows that ln(y it+1 ) has the mean of
and the variance of
which decreases with the quality of governance, or alternatively, increases with the incidence bias. Moreover, given a constant level of governance, say Q, it converges to a steady state, σ
, at which point inequality is again a decreasing function of institutional quality (see Figure 2) . Note that, in the presence of heterogeneity in individual abilities, income heterogeneity is preserved in the steady state, despite the stipulated decreasing-returns-to-scale technology.
Substituting from (11) and (12) we can also calculate a measure of social mobility across generations as the complement to the intertemporal correlation between (the logarithms) of incomes, 1 -Cov(ln(y it+1 ), ln(y it ))/σ t+1 σ t = 
where Exp denotes the expectation parameter and we have used the assumption Exp(ln a it+1 ) = 0 and the implied independence between abilities and incomes across time, so that Exp [γ ln a it+1 (ln y it -µ τ )] = γ [Exp(ln a it+1 ) Exp(ln y it ) -µ t Exp(ln a it+1 )] = 0. Since (14) increases in Q t , this implies that higher governance quality enhances social mobility.
The above derivations also allow us to calculate the logarithm of the average income growth rate,
and differentiation reveals that next-period growth increases with governance quality and decreases with the incidence bias.
From (12a) we obtain that, for a constant quality level, the parameter µ also converges: µ
2 ) σ 2* /2] /(1-α), implying that the growth rate converges to a steady state -which, again, is an increasing function of the governance quality.
Summarizing these points, Proposition 2. A better governance quality in period t reduces income inequality in the next period and in the steady state, as well as increases intergenerational mobility and enhances growth.
A better quality of governance reduces the marginal benefit from rent seeking, implying, in turn, a more equal distribution of public funds (see Proposition 1). Since public education is the input for production, this leads to a more egalitarian distribution of income in the children's generation and to larger social mobility. Note that the positive growth effect here is not a consequence of reduced rent seeking, as the latter does not effect the amount of resources devoted to education. Instead, diminishing marginal returns to schooling imply that a more egalitarian distribution of education resources is beneficial for growth.
The detrimental growth effect of poor governance has been documented in recent literature, see, for example, Knack and Keefer (1995) and Rodrik et al. (2002) . Additionally, Chong and Gradstein (2004) present evidence on its adverse effect on income inequality. More specifically, Castello and Domenech (2002) note that the reduction in education inequality in the period 1960-2000 has been a significant factor in spurring up subsequent growth.
While the above analysis treats governance quality as exogenously given, the appendix presents its endogenization through voting, also indicating the possibility of multiple steady states, whose realization depends on initial conditions.
C. Comparison with Private Education
This sub-section deals with the comparison between two alternative education regimes, public education as above, and the private education regime. It is related to some recent literature, see Gradstein and Justman, 1997, Doepke and de la Croix, 2004a , and references therein. In particular, this literature points out the redistributive nature of public education, which implies that the preference toward public education is stronger among the poor. Our contribution here is to identify governance quality as an additional factor that plays an important role in the comparison between the two regimes.
Thus, consider now an alternative private education regime, whereby the households allocate their income between consumption and education spending,
and education spending generates income,
The abilities and the utilities are as defined in (4) and (5).
Utility maximization then yields:
and substitutions yield future income:
and household's utility level, designated R:
Note that the amount of education, from (16), is directly proportional to household's income. In contrast, in the public education case, this relationship is mediated through governance quality. Only if this quality equals zero (Q=0), is education quantity proportional to income, otherwise, the relationship is subject to diminishing returns to scale, whose magnitude depends on governance quality, so that doubling income results in capturing less than twice of public education budget. This will have important consequences for the comparison below.
From (8), using the fact that the tax rate of /(1 )
T α α = + enjoys unanimous support, we re-write the utility level under public education as
The utility differential is then
Differentiation reveals that richer households are more in favor of the private education regime. For the median voter, the utility differential, ln[1/(1 + α(1-Q t ))] + α Q t (2-Q t ) σ t 2 /2, increases in governance quality, is negative for Q t =0 and positive for Q t =1, indicating that the majority support for public education hinges upon good governance quality.
Some earlier empirical research that studied the determinants of private schooling identified the level of development and income inequality as important factors in this regard, see James, 1993 , Toma, 1996 . Our analysis suggests that governance quality may constitute yet another such factor, which may inform further empirical analysis.
IV. INCIDENCE BIAS OF PUBLIC EDUCATION: EVIDENCE
In this section, we use a new cross-country data set compiled by Davoodi et. al (2003) on the benefit incidence of public education spending for 36 developing and transition countries in the 1990s to test the empirical validity of Proposition 1 (See appendix for details and complete list of countries). In particular, we test the hypothesis that a pro-rich bias in public education spending is higher, the lower the quality of governance by considering the following specification:
where Bias i is the relevant measure of bias in public education spending in country i, Gini i is a measure of gross income inequality, Inst i is our measure of governance quality, and X is a vector of additional variables to control for other factors that might affect the incidence of education spending for the rich relative to the poor.
We use two alternative measures of the extent of pro-rich bias in public education spending, the ratio of total education spending accruing to the wealthiest quintile relative to the poorest quintile (Q5/Q1), and the share of public education benefits accruing to wealthiest income quintile (Q5). As can be seen from Table A1 , there is wide variation in the extent of pro-poor bias across countries. Chile is the country with the lowest bias in public education spending, with less than 5 percent of the benefits accruing to the wealthiest quintile relative to over 40 percent by the poor, and a Bias value of 0.1; Nepal has the highest bias in public education spending, with more than 46 percent accruing to the wealthiest quintile, relative to 11 percent to the poorest, with a Bias value of 4.4.
We consider three measures of governance quality. First, we use a simple average of the index of civil liberties and political rights, the Gastil index, as a proxy for political governance in a country. Second, we use two governance indicators developed by Kaufmann et al. (1999) , namely regulatory quality, as a measure of the capacity of the government to effectively formulate and implement sound policies, and rule of law, as a measure of the respect of citizens and the state for institutions that govern economic and social interactions between them. All governance variables are rescaled between 0 and 1, with higher values denoting better governance quality.
To control for other potential determinants of a pro-rich bias in spending, we run equation (16) including other controls one at a time. First, we control for the possibility that differences in economic development influence the effectiveness of targeting resources to the poor by including the real per capita GDP (Igdp) averaged over the 1980s. To control for the access of the poor to financial markets, we use the ratio of private sector credit to GDP (Credit) as a measure of private sector development. We expect that a less developed financial sector make it difficult for the poor to access credit and accumulate capital, thereby, preserving an existing uneven distribution of wealth. Other authors have stressed that political participation and the ability of the elite to influence spending depend on the educational level (Bourguignion and Verdier (2000)). We control for this effect by including a measure of the average educational attainment of the population aged 25 and over in 1990 (Educ).
11 Table 1 includes descriptive statistics for all the variables included in the regressions.
Tables 2 and 3 present the OLS estimates of equation (16) for the two measures of pro-rich bias in public spending. Both tables confirm that the theoretical predictions in Proposition 1 are borne out by the data. The coefficient on the governance indicators is consistently negative and statistically significant at the 1 percent level for all indicators of governance and across both measures of bias. This implies that good governance is associated with a lower pro-rich bias in public education spending. Columns (2), (6) and (10) in both Tables 2 and 3 include Gini coefficients in the regressions. The Gini coefficient often enter with a positive sign but it is not statistically significant in any specification.
The inclusion of additional variables does not overturn any of the qualitative results, although the governance measures are now significant at 5 percent levels for some specifications. There is some evidence to suggest that wealthier countries have a lower pro-rich bias in prorich bias in spending, but the coefficients are not consistently significant (see columns 3, 7, and 11 in Tables 2 and 3) . The relationship between educational attainment in a country and the extent of pro-rich bias in public education, while of the expected sign in most regressions, is only statistically significant when the share of public education benefits accruing to the wealthiest quintile (Q5) is the relevant measure of bias (columns 4 and 8 in Table 3 ). Greater financial sector development, which is a proxy for credit market imperfections, is associated with a lower pro-rich bias in public spending when the gastil index is used as the relevant measure of governance (column 3 in Table 1 ), but is not of the expected sign or statistically significant across other measures of bias and governance.
Estimating equation (16) with Ordinary Least Squares (OLS) introduces several biases into the model. One obvious source of bias is omitted variables and simultaneity bias. To at least partly alleviate these concerns, we use IV estimation to extract the exogenous component of the indicators of governance. We adopt a conservative approach by treating income inequality and other controls as exogenous. This strategy typically creates an upward bias in the effects of these controls, and a potential downward bias in the effect of the governance indicators on pro-rich spending bias.
As instruments we use the distance from the equator (Lat) and the fraction of the population speaking English and European languages. We are unable to reject the null hypothesis that our instruments are uncorrelated with the error term, suggesting their validity (see p value of Hansen J-Statistic in Table 4 ). This indicates that the instrumental variables are not related to a pro-rich bias in education spending beyond their influence through indicators of governance or other explanatory variables.
Good governance results in a lower pro-rich bias in public education spending , as indicated by Table 4 . We find that, consistent with our theoretical predictions, the coefficients on the governance measures are negative and statistically significant across all measures and specifications. However, the coefficients on the governance measure are now only significant at the 5 and 10 percent levels. After controlling for endogeneity of the governance variables, many of the coefficients on the other control variables are not consistently significant.
V. CONCLUSION
Much theoretical thinking about public education has portrayed its incidence as progressive, assuming in particular that its benefits accrue uniformly to different income groups. On the other hand, it has frequently been claimed that the incidence of public spending on education, especially in developing countries, is biased in favor of the rich. This paper argues that the extent of such bias is ultimately determined by the prevailing quality of governance. It then examines the dynamic implications of such bias for income inequality, social mobility, and growth. It is shown that weak governance leads to intensified rent seeking over public education funds, increasing inequality, reducing social mobility, and slowing growth.
The relationship between governance quality and incidence bias is then empirically tested using a cross-country data set. The analysis reveals a robust effect of the former: both in the OLS and in the IV estimations, governance quality is a robust predictor of the incidence bias, after controlling for additional factors associated with the economy's development and background characteristics.
Many issues are left for further research. The most important one is the empirical study of the inequality and growth implications of the incidence bias indicated in the analytical framework. For this, however, a panel data set would be needed, and the currently limited coverage of the incidence bias across time prevents such analysis. Also, it would be interesting to extend the above analysis to study incidence bias in other areas such as health, welfare spending, infrastructure, etc. In particular, an interesting question is whether governance quality is an important factor in these other areas as well. Robust standard errors in parentheses; All regressions include constant term * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in parentheses; All regressions include constant term * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in parentheses; All regressions include constant term * significant at 10%; ** significant at 5%; *** significant at 1%
In all regressions we instrument for the governance indicators using distance from the equator (La Porta et al. (1998) and fraction of population speaking English and European languages (Hall and Jones (1998) , Persson and Tabellini (2004) ). 
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Preferences Over Governance Quality
Consider the individual preferences over governance quality. Differentiation of the utility function (8) with respect to Q t shows that it is convex. 12 This implies that its optimum is obtained at one of the extreme values of Q t . Letting U it 0 denote the utility level under lowest quality and U it 1 the utility level under highest quality, the welfare differential between the two regimes is calculated to be as follows:
It increases with a household's income indicating that the richer the household the more favorable it is toward minimal governance quality. Also note that (A1) is negative when y it = Y t , indicating in particular that all households whose income is below the average favor maximal quality.
To the extent that the determination of institutional quality is done through voting, the outcome depends crucially on the distribution of voting power as it emanates from income distribution. Thus, suppose that political influence increases with income. The simplest way to capture this phenomenon is to assume that the identity of the decisive voter, y dt , is given by:
where φ represents the extent of political bias in favor of the rich. If φ = 0, the median income voter is decisive; when φ = 1/2, the average income voter is decisive.
Then the utility differential for the decisive voter is:
implying that minimal governance quality wins the political support if the political bias or income inequality are large enough; under "one-man-one-vote" system high governance quality wins the majority support.
12 Our distributional assumptions imply that ∫ This, in turn, indicates the possibility of multiple trajectories, depending on the initial income inequality. If income inequality, σ t 2 , is initially small then (A3) is negative and strong governance wins the political support. But then the variance of the income distribution is minimal as it is only due to the differences in abilities. In contrast, if initial income inequality is large enough so that (A3) is positive, weak governance wins the political support of the influential rich. This may then lead to the convergence to the equilibrium where weak governance is perpetuated -which happens whenever the political bias is large enough to lead to the subsequent increase in inequality.
Summarizing, Proposition 3. When governance quality is determined through voting, only if the political bias in favor of the rich is large enough, low level of governance quality wins the political support. Moreover, in this case, depending on the degree of initial inequality, the economy may converge to multiple steady states, with weak governance and high inequality; or with strong governance and low inequality. 
